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I. INTRODUCTION 



A. GENERAL 

The regulatory environment of the electric utility industry has 
changed considerably in the past twenty years. The environment is no 
longer fully protected, regulated, and monopolistic. Deregulation ini- 
tiatives, national energy policies, and U.S. Supreme Court rulings have 
completely changed regulatory conditions. The existing electric utility 
industry is less regulated and more competitive than at any time since 
the implementation of the Federal Power Act of 1935. 

Concurrent with recent changes in the electric utility industry 
were changes in Department of Defense procurement methods and 
policies. Congress has directed numerous changes in procurement 
policies and methods. The general direction of these changes has 
been to streamline, standardize, and promote competition in all pro- 
curement activities. Public Law 80-413, the Armed Services Pro- 
curement Act of 1947 (ASPA), established congressional policies for 
the Department of Defense (DoD) and National Aeronautics and Space 
Administration (NASA). The Office of Federal Procurement Policies 
Act of 1974 (OFPPA) directed all Executive agencies to standardize 
procurement methods and regulations. As a result of OFPPA, the Sys- 
tem of Federal Acquisition Regulations (FAR) was established. Three 
agencies coordinate FAR actions: the Department of Defense, the 

General Services Administration, and the National Aeronautics and 
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Space Administration. The methods and practices originally issued as 
the FAR were substantially the same as those contained in the regula- 
tions they replaced for DoD and NASA— the Defense Acquisition Regu- 
lations (DAR). The Competition in Contracting Act (CICA) is the first 
major procurement act since the ASPA. As such, it has had a substan- 
tial effect on all federal government procurement. 

B. OBJECTIVES 

This study was undertaken to review how the Department of 
Defense is applying current statutes and regulations dealing with com- 
petitive procurement of electric power. The impetus behind this 
research is to gain an understanding of the impact the new federal 
procurement policies and procedures have had in electrical power 
procurement. Have the new procurement policies overlooked societal 
concerns? Is the Department of Defense taking full advantage of 
recent laws and court rulings which modify the electric utility indus- 
try’s regulatory environment? This paper will not provide a fully 
detailed analysis of any one public law or procurement regulation. 
Rather, it is intended to provide a conceptual base for discussion, and 
possible competitive strategies for use within the Department of 
Defense. 

C. RESEARCH QUESTIONS 

There are two questions this study will attempt to answer. The 
primary one is: What do current federal statutes, regulations, and 

policies mandate for competitive procurement of electric power? The 
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secondary question is: What are the conditions necessary for the 

Department of Defense to competitively procure electric power in the 
most timely, economic, and efficient manner? 

D. RESEARCH METHODOLOGY 

Initial analysis of the primary and secondary research questions 
began with archival research. Federal statutes, regulations, studies, 
and publications were the basic starting points. Federal court cases 
and electric utility industry publications were also identified and 
reviewed during this phase. From the initial review, a list of questions 
was developed and used in the second phase of this study— personal 
and telephone interviews. These interviews of knowledgeable individ- 
uals in the electric utility industry. Department of Defense, Depart- 
ment of Energy, state regulatory agencies, and consumer/industry 
interest groups amplified the basic archival research and suggested 
areas of further research. As ideas and questions developed, key indi- 
viduals were contacted, as necessary, for clarification. This approach 
was considered necessary to keep abreast of the most recent events 
and insure accuracy of concepts and ideas based on current and past 
events. 

E. ORGANIZATION OF RESEARCH 

The research is divided into five chapters. In this chapter, the 
identification of the research questions, methodologies, objectives, 
and direction of effort have been presented. 
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Chapter II presents an overview of the electric utility industry: 
organization, market history, infrastructure, rate subsidization, and 
power wheeling. This chapter is intended to provide some under- 
standing of the electrical utility industry. It is not intended to be a 
technical discussion. Details are presented as necessary to develop 
concepts. The areas presented are not inclusive but they are 
important. 

Chapter III is a review of specific policies (congressional and 
Department of Defense), statutes, regulations, and pertinent court 
cases. This chapter does not present all policies, etc., but only those 
that are the most pertinent to competitive procurement within the 
Department of Defense. 

Chapter IV is an analysis of required conditions and possible 
strategies procurement officers might use in competitive procurement 
of electrical power. The analysis is based on the premise that com- 
petitive procurement of electricity is desirable. The analysis is not 
presented as inclusive. It is intended to show that there are strate- 
gies, methods, and reasons that will allow judicious competitive pro- 
curement when circumstances require or warrant it. 

Chapter V presents conclusions and recommendations developed 
as a result of this research study. This chapter also provides a short 
list of areas for further study. 



II. OVERVIEW OF THE ELECTRICAL UTILITY INDUSTRY 



A. ELECTRICAL UTILITY INDUSTRY ORGANIZATION 

Electricity is a unique commodity; it cannot be manufactured or 
processed prior to use. Electricity is consumed as it is generated. 
Electrical supply is usually viewed as. a monopolistic industry; The 
lowest average cost (of producing electricity) can be reached only 
when there is a single producer. If there are multiple producers, 
monopoly theory holds, there will be needless duplication of facilities. 
This facility duplication will increase the average cost of service above 
the theoretical (monopoly) minimum average cost. Allowed unfettered 
competition, the lowest-cost producer is able to drive competitors out 
of the market by increasing output and decreasing price. This case of 
a single surviving supplier (the monopolist), in a market-controlled 
competition, occurs only in natural monopolies. 1 

This market trend was essentially what happened in the early 
1900s. Customers were soon unable to go to anyone else for service. 
This prompted the Federal Power Act of 1935, which established 
regulatory powers and responsibilities at the federal and state level. 
This regulation of electric utilities established certain policies: 

1. Cross-class subsidies such that certain customer classes do not 
carry their true cost-of-service; 

2. Capitalization of costs, on the theory that cost recovery is assured 
by regulation; 



Mansfield, Edwin, Microeconomics: Theory and Applications, 5th ed., 
p. 277, W. W. Norton and Company, Inc., New York, NY, 1985. 
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3. Low depreciation rates; 

4. Risk underestimation, on the theory that regulators would pro- 
vide relief if required; 

5. Federal regulation of interstate bulk power transactions; 

6. State regulation of intrastate and retail power sales; 

7. Vertical integration by utilities to achieve economies of scale and 
quality service. 2 

In order to reap the benefits of a monopoly, while simultaneously 
protecting its citizens from monopoly dangers, state governments 
grant utility companies sole service rights to areas. Within the service 
areas, counties and cities grant utilities exclusive operating franchises. 
In order to protect the monopolist and its customers, state govern- 
ments typically establish a public utility commission (or similar body) 
to review utility operations and set rates and tariffs for services pro- 
vided by the monopolist. 

Responding to the regulatory and commercial environment, elec- 
tric utilities developed three district phases of operations: (1) Gener- 
ation— the transformation of one form or energy (coal, oil, gas, etc.) 
into electricity; (2) Transmission— moving the transformed energy 
from the generation point to the area of use; and (3) Distribution— low- 
voltage (typically below 34,500 volts) distribution of energy in urban 
and rural areas. Title 15, United States Code (USC), section 79b 
defines an electrical utility as: 

... any company that owns or operates facilities used for the genera- 
tion, transmission, or distribution of electric energy for sale ... [a 



2 Phillips, Charles F., Jr., “The Changing Structure of the Public Utility 
Sector,” Public Utilities Fortnightly, January 9, 1986, p. 16. 
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company is] not to be an electric utility if ... such a company is pri- 
marily engaged in one or more businesses other than the business of 
being an electric utility company.... 3 

Clearly, an electric utility may consist of any combination of gen- 
eration, transmission, and distribution facilities. Within the electric 
utility industry, electric utilities are further subdivided into private 
(investor) and public (federal, state, municipal, and cooperatives) 
owned utilities. 

While not required, it is rare when an eligible electric utility is 
not a member of the North American Electric Reliability Council 
(NERC). The NERC is subdivided into nine regional councils set up to 
assist member utilities and improve the reliability of transmission and 
generation of wholesale electric power. Five of the regions are divided 
into subregions. Reliability is the ability of the electric utility system 
to continue to provide electricity in the event of single or multiple 
component failures. These components may be parts of generation, 
transmission, and/or distribution facilities. A highly reliable system is 
one able to provide electricity if two, or more, major components fail 
without a noticeable or sustained effect. Simply stated, reliability is 
usually redundancy. 

Some NERC regions and subregions are experimenting with eco- 
nomic dispatch (pooling) agreements. Under these agreements, 
member utilities operate individual generation stations in the most 
economical manner possible for the electrical load demanded. Multi- 
ple metering stations record quantities and direction of power flow 

3 15 U.S.C. 796(a)(3), United States Code , V. 5, p. 380, Government 
Printing Office, Washington, D.C., 1986. 
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and member utilities calculate how much power each utility used and 
how much power each utility generated. Uses are usually customer 
retail and wholesale demands. However, some wholesale demands are 
non-cash payments for power used at different times. If so, such 
payments are usually included (or allowed) in the pooling agreement. 
This time may have been yesterday, last week, last month, or last sys- 
tem peak (summer or winter). The purpose of pooling agreements is 
to avoid building new capacity by utilizing existing capacity more effi- 
ciently. They also inject free market choice into the wholesale side of 
electric utility operations. 

Pooling agreements are relatively new within the electric utility 
industry. They have gained real headway only since clear authority to 
form them was granted by the Public Utility Regulatory Policies Act of 
1978 (PURPA). To understand PURPA, it is necessary to understand 
the recent market history of the electric industry. 

B. RECENT ELECTRICAL MARKET HISTORY 

In the 1950s and early 1960s, electric rates declined as a result 
of falling fuel prices and the ability of electrical utilities to take advan- 
tage of economies of scale. Public utility oversight and rate setting 
during this period was very casual and cordial. It consisted mainly of 
the public utility commission (PUC) meeting and agreeing to rate 
decreases requested by the electric utilities. In the late 1960s and 
early 1970s, costs and rates started going up. The primary causes 
were environmental concerns, increasing fuel costs, and inflation. As 
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electric rates started increasing, the cordial atmosphere between the 
public utility commission and electrical utilities began evaporating. 

Neither side was truly prepared for an adversarial relationship, 
but it developed anyway. Public utility commissioners of this period 
were usually political appointees or elected politicians with scant util- 
ity experience. The PUC staff, while knowledgeable, was usually over- 
worked as rate intervenors (protestors) grew in number and political 
influence. Public Utility Commissions began questioning the plans, 
policies, and actions of electric utilities. Friction and resentment 
developed on all sides. This friction was a by-product of all sides 
coming to grip with the new realities of the period (environmental 
issues, increasing fuel prices, legislative fuel bans, litigation, court 
delays, new mandated rates by legislators, etc.). Public utility 
commissions had to increase their staffs, electric utilities had to prove 
their proposals were prudent, and customers became more aware of 
the costs associated with any action. 

Utility rate increases could be postponed directly by PUC action 
and indirectly by political action. Consumers used both of these paths 
to challenge the requested utility rate increases. As as result of 
increased consumerism (in the mid 1970s), electric utilities found 
conservation measures were the least expensive “new" source of elec- 
tric power. 

Because of the new rates fostered by courts, commissions, and 
legislatures, cogeneration started looking attractive to industrial cus- 
tomers as new turbine technology was incorporated into smaller 
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generation plants. Additionally, the new rates mandated by legisla- 
tures, et al , meant industrial customers increased their subsidization 
of non-industrial customers. Cogeneration is typically thought of as 
the ability to use steam for two separate purposes (e.g., electricity 
generation and heating). Concurrent with these developments, Amer- 
ican industry lost its dominant manufacturing position. Industry had 
to look at all costs and it found energy to be a significant portion of 
them. Cogeneration appeared to offer a way to cut costs and regain 
lost ground in manufacturing. This had the effect of increasing the 
cross-class subsidization burden of the industrial and commercial 
customers that remained. 

In response to the concerns of consumers, manufacturers, indus- 
trialists, et al., and concurrently with the spirit of deregulation. 
Congress passed the Public Utility Regulatory Policies Act (of 1978). 
This act was intended to encourage energy conservation, national rate- 
making standards, and efficient utilization of resources and facilities. 
The act also granted special status and rights to non-utility producers 
of electricity. This was done to encourage small power producers and 
cogeneration development. 

Forced by the market to become more efficient, American indus- 
try did so. Energy utilities were squeezed to grant concessions to 
large industrial and commercial customers or lose them as they 
switched to self-generation and/or cogeneration. This pressure con- 
tinues today. Large industrial customers are continuing their efforts to 
fight what they see as unfair cross-class subsidization. 



17 



C. ELECTRICAL UTILITY INDUSTRY INFRASTRUCTURE 

Electricity is generated at low (typically less than 15,000 volt) 
voltage levels. Because power plants are usually quite distant from 
electrical load centers (cities, etc.) and because it is not economical to 
transport power at low voltage levels, the voltage level of the gener- 
ated power is increased. The exact voltage level for power transmis- 
sion is governed by technology and economics. While the transmission 
grid is spoken of as a homogeneous entity, it is actually composed of 
transmission lines at many voltage levels. These levels range from 
over 1,000,000 volts (1000 kV) to 34,500 volts (34.5 kV). The 
transmission grid is spoken of as a single entity because the individual 
transmission lines are interconnected via substations and switching 
stations. These stations control, transform, and direct electrical 
power to areas of need and give the transmission grid the appearance 
of homogeneity. 

After the generated power is increased to the desired voltage 
level, it is placed (injected) into the transmission grid. The longer the 
distance to the point of use and/or the greater the amount of power to 
be transmitted, the higher the voltage level of the transmission line. 
Once the power arrives near the point it is to be used, it goes through 
a series of voltage decreases (step-down transformations). Depending 
on their size and need, some industrial customers can utilize electric- 
ity at these initially decreased (typically 230,000 volt-34,500 volt) 
voltage levels. However, for the majority of customers it is necessary 
to reduce the power to levels below 34,500 volts. 
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After it has been reduced to 34,500 volts, and below, the gener- 
ated power is considered to be at distribution voltage level. Once at 
this level, the generated power is transported via the distribution grid 
through urban and rural areas to its point of ultimate use. It is this 
distribution voltage level and distribution grid that most consumers 
are acquainted with. This grid is also what industrial and commercial 
customers are subsidizing when they are charged rates that don’t 
reflect the true cost of providing their class of service. 

D. CROSS-CLASS SUBSIDIZATION 

Cross-class subsidization occurs when one class of consumers is 
charged a portion of the costs required to provide service to a sepa- 
rate class of consumers. This subsidy is usually considered unfair by 
those against whom it is assessed. In very competitive industries, this 
additional charge is often significant enough to be a meaningful con- 
sideration when discussing pricing options and long-term manufac- 
turing strategies. In the late 1970s and early 1980s, cross-class sub- 
sidies were often the marginal amount that decided whether self-gen- 
eration or cogeneration was an economical option. Besides being a 
societal cost assessed on a class of consumers without fully assessing 
its impact (on critical industries), this policy had the effect of subsi- 
dizing consumers able to pay their full share. However, because of 
political influence and other considerations, public utility commissions 
and legislators did not assess residential consumers their full share of 
service costs. This made it economically feasible for large industrial 
and commercial customers to consider other electricity alternatives. 
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Most electrical utilities recognize that, as large industrial and 
commercial customers leave their systems, the remaining customers 
are going to be assessed higher rates. This was necessary to cover the 
fixed costs of facilities and overhead necessary to provide the level of 
service demanded by most classes of customers. Recently, electrical 
utilities have convinced PUCs that certain cross-class subsidizations 
embedded in then-current rates are not in the best long-term inter- 
ests of core customers. Core customers are defined as those unable to 
leave the elec^'l " grid or replace the electrical service offered by the 
utility. As a consequence, and in recognition, of large customers’ abil- 
ity to leave the electrical system, electrical utilities have evolved a new 
marketing strategy. They will set rates to cover all variable costs of 
generating electricity and as much of the fixed costs as possible. This 
is done to keep as many customers as possible in existing rate bases. 
If negotiated rates do not exceed variable costs, it is not prudent for a 
utility to attempt to keep a customer. 4 

When electric utilities offer special rates to customers able to 
leave their systems, it further exacerbates the situation for those 
commercial customers who are unable to leave and who still pay the 
cross-class subsidy. Some of those who elect to remain are able to 
leave but feel some responsibility and comity for other customers in 
the system. These customers don’t (as a rule) want special rates: 



interview with John C. Keyser, Vice-President, Marketing and Cus- 
tomer Services, Pacific Gas and Electric Company, San Francisco, CA, 
August 21, 1987. 
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They want rates that reflect the true cost of servicing their needs. 5 
The Department of Defense has been one of these customers. 

E. ELECTRIC POWER WHEELING 

When electrical generation first began, electrical generation 
machines (generators) were relatively small. They were located within 
a few miles of the electrical devices they served and, as often as not, 
they were direct current— low voltage— devices (much like a battery). 
As technology developed and electrical demand grew, electric utilities 
started generating and transmitting alternating current (AC) electric- 
ity. This allowed larger, more efficient generating stations to be 
located further from the electrical demand they were built to serve. 
AS the size of generators grew, and transmission technology devel- 
oped, generation plants were located further and further away from 
major urban areas, and loads. This was often the result of economics 
(e.g., coal mines for fuel supply) or necessity (e.g., hydroelectric). 

With the ability to transmit electric power long distances and over 
large geographic areas came the opportunity to compete with and 
assist neighboring electric utilities. It was now economical to transmit 
power over distances greater than most utility service areas covered. 
As utilities continued to look for methods to improve efficiency and 
reliability, the economics of mutual support agreements between utili- 
ties became quite evident. Rather than build a new plant for a small 
load lasting only a few hours (peak load), it was wiser to buy power 

interview with Dr. John A. Anderson, Executive Director, Electricity 
Consumers Resource Council, Washington, DC, September 2, 1987. 
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from a utility with temporary excess generating capability. Rather 
than build a large plant for system reliability (back up), it made more 
sense for several area utilities to sign support agreements to supply 
power for temporary or emergency needs. The method of supplying 
this supporting power is called “wheeling.” 

Wheeling is a “term of art” describing the capability of transmit- 
ting generated power from one designated point to a second desig- 
nated point through the transmission or distribution lines of two or 
more intermediate utilities. 6 A' example of such a transaction is an 
agreement between Public Service Company of New Mexico (PNM), 
San Diego Gas and Electric Company (SDG&E), and several other 
electric utilities. The agreement obligates PNM to provide 236,000 
kw of electric power for use by SDG&E. The power is generated in 
the northwest corner of New Mexico and transmitted to a switchyard 
near Phoenix, Arizona. San Diego Gas and Electric Company takes 
delivery at the switchyard and is responsible for arrangements neces- 
sary to wheel the power to the San Diego system. In order to do this, 
SDG&E has signed agreements with three utilities to wheel power. A 
few other utilities are involved in the agreement with emergency sup- 
port and standby roles. The total distance the power must travel is 
approximately 600 miles. The agreement appears complex, Dut in 



6 Schweppe, Fred C., Roger E. Bohn, and N. Michael C. Caramanis, 
Wheeling Rates: An Economic-Engineering Foundation, p. 1-1, United 
States Department of Energy, Oak Ridge, TN, 1985. 
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reality the concept is simple. It involves many utilities, yet it is just 
one of hundreds of such wheeling agreements currently in effect. 7 

Traditionally, when one utility wheeled power for another utility, a 
red line was drawn on a map (of the transmission grid) tracing a path 
that theoretically was able to absorb and transport the power that was 
to be wheeled. In actuality, electrical power did not flow (exactly) in 
such a manner. Historically, however, the system of red-lining 
worked sufficiently well to overlook small discrepancies in power 
flows. This was due to .the excess capacity of transmission grid and 
the electric industry’s inability to measure (in real or near real time) 
what the power flows on the transmission grid really were. Today 
neither situation normally exists. The transmission grid is nearing full 
utilization and remote sensors and cheaper computers allow near real 
time monitoring of the entire transmission grid. 

Being able to predict transmission grid behavior is important not 
only because of wheeling costs but also because of significant reliabil- 
ity, capacity, and protection concerns. For example, a few years ago a 
new transmission line was brought into service in the New Mexico- 
Arizona NERC subregion of the Western States Coordinating Council 
(WSCC) NERC region. When connected, the actual line power flow was 
in a direction opposite of what was expected. This was quite surpris- 
ing to the companies involved in connecting the new line. It also 
affected power flows throughout the entire Western United States 

7 DHR Inc., Case Studies in Major Bulk-Power Transactions, pp. Ill— 1 , 
III— 3, Report No. DOE/PE/70027— TI, United States Department of 
Energy, Oak Ridge, TN, 1982. 
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from New Mexico to Washington. The unexpected power flows altered 
the system and transmission grid reliability for the entire WSCC 
region. In order to operate the new transmission line as intended, 
many changes had to be made in generator and generation plant dis- 
patch procedures in the WSCC. Transmission grid configuration and 
protection practices were also affected until additional lines could be 
brought into service to restore total system reliability to former relia- 
bility levels. This incident taught everyone involved much about sys- 
tem reliability and operations. TL~<Jso highlighted the importance of 
coordination and disclosure of intentions and operations between 
interconnected electric utilities. 

For many reasons, wheeling does not affect a transmission grid 
the same way each time power is wheeled. Usually, the effect of 
wheeling will be substantially the same, given similar system leading. 
However, because of different consumer demand curve characteristics 
(daily and seasonal), different transmission grid characteristics (lines 
in and out of use), and different utility generation schedules (units in 
and out of service), the actual effects of a wheeling transaction are 
almost impossible to predict with complete accuracy. If demand 
curves etc. are known a meaningful prediction is usually possible, but 
long-term accuracy of the model is not assured. 

To calculate the true cost and effects of wheeling power, it will be 
necessary to evaluate (among other items) the transaction effect on: 

1. Line losses due to new power flows; 

2. Transmission grid reliability and security; 
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3. Generation and generator dispatch; and 

4. Transmission grid power flow constraints. 

The purpose of this evaluation is to encourage utilities to offer 
wheeling as a service and to compete for electrical loads when it is 
economical and profitable to do so. 8 In order to establish what the 
true costs of wheeling are, it will be necessary for the regional and 
subregional reliability councils, and their member companies, to provide 
power flow data and system models to prospective wheeling entities, 
other utilities, geothermal power producers, small power producers, 
and qualifying cogenerators. Historically, this is something utilities 
are reluctant to do. One point worth observing is that many utilities 
provide some of this information to educational institutions. This is 
done to expose prospective utility engineers to the tools and tech- 
niques that utilities use in day-to-day operations. While sensitive 
information, it is hardly proprietary information. Public availability of 
such information is necessary or it will be difficult, if not impossible, 
to know who should pay whom when wheeling is accomplished. 
Because all wheeling displaces power and affects system power flows, 
the net power loss for some utilities may be lower when they are 
wheeling outside power than when they are not. In such a situation, 
the entity injecting the power into the grid should receive some of the 
overall benefits that other grid users are receiving. This is the corol- 
lary of paying for increased system expenses created by wheeling. 



8 Ibid., p. 1-1. 
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The ability to transmit, or wheel, power across utility service ter- 
ritories is very important to electric system reliability. This capacity is 
also crucial to the ability of procurement officers to compete electrical 
requirements between utilities that are not adjacent to a federal 
installation. Because it is such a crucial element of both competition 
and system reliability, extreme care must be exercised in the use of 
wheeling. The most accurate method of determining the system 
effects of new wheeling proposals is computer simulation of the pro- 
posed wheeling power flows. For verification pur~ ^es, all system 
models and parameters must be available to interested parties for 
checks and cross-checks. If wheeling proposed in response to a 
competitive procurement degrades electrical system reliability, it 
should be rejected. If the opposite is true— system reliability is 
improved or unchanged by the new wheeling— the proposed wheeling 
should be allowed if the proposed plan is the best offered. 
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